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(54) ELECTRONIC DEVICE CAPABLE OF CONTROLUNG CONDUCTANCE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for constructing a 
thin wire where conductance is quantized or a bridge including a 
point contact between electrodes, and to provide an electronic 
device using the control of conductance by the bridge, wire and the 
point contact, which are constructed between the electrodes. 
SOLUTION: The electronic device is formed of the first electrode 1 1 
constituted of a mixed conductive material including movable ions 
1 4 and a second electrode constituted of a conductive material. 
Ag2S, Ag2Se, Cu2S or Gu2Se are preferable as the mixed 
conductive material. The conductance control method between the 
electrodes is formed of at least a stage for applying voltage between 
the electrodes so that the second electrode 1 3 becomes negative 
with respect to the first electrode 1 1 of the electronic device, and 
for moving the movable ions 14 from the first electrode 1 1 to the 
second electrode 12 so as to form the bridge between the 
electrodes, or a stage for thinning or cutting bridging 1 5 by making 
voltage polarities between the electrodes to be opposite. 
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(^iE*) 

LTIiAga S, Ag, Se, Cu, SXttCu, Se 

1 3*»ftt^SJ;3IC«gmic«EE*EPlniL, "Itt'f* 
>14*®-«ffil l*>em-«Sl 2:^|6j^!ftS-& 
4 t J: 0 1 5 Sf^riSf-Silfg, 2fct^« 





Se. Cu, SXttCuj SeT?»-5lil*«l»C3B«0 

m^m 3 ] «f3a«afWE«*^ i o o n mstT-e** 

1 x\t 2 tcie«w«^^*^. 
[iii*JS4i mnntiifli o- ' wetTT»*8ii*JS 
1-3 (^^^•rm^-m\ziR«i<Dn^m^. 

tffll*3^5] 0. 5 vetT«)«£ERtX5 0 At Ae<T<0 

iB«fliiwic««*«jgfife$tifciii*« 1 ~ 5 ov>rti*>- 

(«*«8] llj[E3>yi'^'>X (G) At 

Z Ti 
n i-i 

m^m 9 ] 1 ~ 8 oti-rn*>-]«»cE«(3D« 

1] W8B3>yi^3'>X (G) *t 

mil 

G=^ Z Ti 
n i-i 




2002-76325 

2 



[0 0 0 11 

[5^?fl<oll^■r^.s^^l5^i■B] ;io58^tt, «(6i-r^.«ffiffl 

[0 0 0 2] 

10 [fi6*oati5] ts*. ^ffi. mm. 3i^<>h3>5'i'h 

MLTli<-p*^ffi^$nTVi**t (J.K.Gimzewski and 
R.MoIler: Phys. Rev. B36 (1987) 1284. J.L.Cosla-Krame 
t. N.Garcia. P.Garcia-Mocbales.P.A.Serena.M. I.Marq 
ues and A.Corrcia: Pbys.Rev.B 55(1997)5416, H-Ohn 
ishi and Y.Kondo and K. Takayanagi : Nature 395(199 
8) 780/iif) Z.nib\t. 011C^-r.k51C, 5B», ilffl 

20 81^;^ (^. ffi. «;^it*) iOfflTfi^btlTVi?), ttU 

x\/3S?^fcjn A.fc«flE*»'* c/jN* < -r* Jl a: C J: D e 

tJ) At#||g$tl*. 

[0 0 0 3] j:o^ftSffl<.»T«^m^&«lSi 
30 bfc«^Ktt«ffi ^JB^) *gp«i$-e-€.iix\/ 

m!^p^:fs.a\zm^An^:it\tmm-v$>^, t: 
x\/3ii^*Bi&$-a-«&«)CD««*tjfe»ic£>s-t?».&fc 
«£>> iSfsm\zmmitiyftsiK\zisL^\ni><D\z\tm^ti: 

hrx\/j(s^<7)SH!»*«ai*^t3«?Eicfw»-r-5jjjs*tfe 

40 [0 0 0 4] 

[58W*</if*UJ;5fr«BHH] *f6Wtt, ««IWT?« 

*a«-r«. ^^\z. nmmzm^vittfifimm. m 
mm bfc«^jif^«««r « c t * a w t-r*. 

[0 0 0 5] 

50 «a6-r«fc«6fc. 
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(1) «^jii?o-:)&<o«ffiic, -i^ir^mn^iin^m 

©^^jgfBsS: $ tcfiics^f -e-T^tisj-r -soffit sftt-r -5 c 
D jg-r J; 3 Lfc t) <DT» a. 

(3) ±12© (2) tC^tiT. «ffiM©«£EX«fl«ES 

(4) ±12 (2) (3) (Cj:^T«llg$nfc«g 
[0 0 0 6] fiP^. -r?i->g«ttRC^ 

^iB^ss«:«»*^ e.fi)t-5m-sffiR 

■5. J:©Jg^SS4t***SftUTttAg, S, Ag, S 
e, Cu, SXfiCu, SedW^U^i. *5S?^©g'jO 

«ffilHI©«ffiffitt*jS»lc-r « w t »c J: o TlKrfB3K«S«D 
s j: t J: p 3 >i^i^ *«Sffll"r * ±lB©:«r ftt? 

nTViT'£>J:<. #»ca>i^i7 3'>X (G) 35* 

G=^ Z Ti 
n vA. 

«*n«Ili*»»*LV>. 50 
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[0 0 0 7] 

(1 IRtKl 2) 3i>^<o^i^m^-r 

[0 0 0 8] -OCOttSMmMK^MKriK) 1 0 0 nm£A 

0. 5V£iT, J:OSf*L<«0. 1 V6ATO«ffi*^ 
IraU. mtli>n9Utl 0 0 fiASKT, »^L<tt5 0M 

<Dm'i'm^<om^mti\ti o- * we^t, »*l-<«i 

0- ' we^T. J;0»*U<«1 0" • we^TTfc-S.. 
[0 0 0 9] *5!ig(Dig^S««:«iri^tLT«. X2 Y 
XttI b:K^iB (Cu, Ag, Au) ,.YttV 
I aJBTC^ (O. S. Se. Te. Po) ) « 

sna^b^!^, *l-&*;pny-^-'t' H^tbT. Cu, m 

Oa Si , Ag« Mo« S« , Cu« Mos Se* , A 
Sx MOa Se4 . CUx Mos S4 . Ag. Mos S 

4 , A g C r S e , . ^SMffc^ife t UT, L i . A 1 
(x = 0 J;0:*:3*i^) . L ix S i , (x = OJ;0:*: 
1 0*Sj, y = 0 J;0:^2 5*SI) , KflSt&tUT, M 
.WO, (M: 7';W*iJ^JS, AgXttH. x = OJ:t) 
, M. M* O, (M;T;P*U^«. AgX 
ttH, x = OJ;0:^l*iSI, M' :Ti, CoXttC 
r) , tl)Vziy>mmit^^iiVX. MM' X, (M; 
TJI/*U^iS> AgX«Cu, M' ;T1. Zr. N 
b, TaXttMo, X; SXttS e) ^itim\f<E>tl^ 

ifi. x^ Y (S5:«f>, x«i bm^m (cu. Ag. a 

u) , YttVI amTtm (O. S, Se. Te. Po) 

X*tCuXttAgT*0. Y*«SXttSe<0«^ (Ag 
1 S, Ag, Se, Cu, Sv Cu, Se) 




[0 0 101 m~nmiznf^ri>m-9mtvx\mm. 
m~'mm\zMLxm-nm\zm^tj.^m&^m?ii>t, 

ill«(^*«±l3X, Y (XYtt±l3tl§J») 0«^fcttX 
* Ag, S©«^KttAg* «ttWfc 

C <D i; 5 ;5:<H*$#I« Wift'f >Rt;i^^ S 
[0 0 11] 

Mmi 

$nfc«^*^*fflviT, Ag, s««te^«ai<ora 
ic«ffi^ip;t, 5 omv/©>-e«ffi*»§iL/fc. ^-wm 

Ag, S«fi«S!p^UT. Ag, S«SlC^-r« 
««tt««0«fi:«^'r. l)PA-B«EE*tV=0~-0. 

«£E©«iinKfl5t>Ag, s««i*iOBr««'f*> (s 
a5<&«;it»cjeH'r*. «£E*«v=-o. 3v(=fjfifc 
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-r a Sfe«S t « L T5(i«*<}efiE $ tl5 C t J: « fc* 

iagi*t«i«lC<STlxAc»®V = -0. 3V 

0. 4 9V©MTtt. »«[lt*««J>o<0***T*. Jin 

[0 0 1 21 jlt6W2 

nrz^mi)^^om^tii>m'F^m4\z^-r. 

«JEE*W = 0 ~ 0 . 2 0 V#jfi*Ttt. 

iW<;is:ifcje>T»-5. -tbT. ifejft&ett<ojafti*w= 
0. 2 0 v(tjaTB»en«. c©}att<o«i«»i^© 

tj.<. h>^)mmz^-Dxmn^^^\ztj:i,fttb-v& 

Ag, S 

«ife]BK^i:;5:oTWWbT^iE<ft*»fiEf «. 

^<o^mm'i&<^&\yX. «(fii-r *e^<D«at^^ 

«fi!tbTti-5«iS^*tAg, Sjl^»«flJ«ffi(CSH&b 

[0 0 1 31 lli6giJ3 
30 *Jfi«»ll©«^*^?fefflV»T. ^>^99>7.(r> 

»«<D«igsn.5«^^*0 5 ics^-r. 1 x\-mm 
«*t«^snfc. 0 5 {c3ii«®««®«^*^"r. 05 

na©l£«2:^(C««M©|^»i9>o<QM^bJ^. 

im<Dm{!>\mmiimmtt h \z:kmz±<i3.^rctbx 

^ISW 1 OA 5 IC 5 0 m V/»T«£ES»5I bfc«^»' 

tt, v=-o. 3VKTTf?ii«*t«ia5*n«35«, *3^*fi 

50 ««|lljrc»+mVf*ifiO!>f|V>«E* 




[0 0 14] mi&m4 

t\tRmz, mm<ommtmzmmwioitmtip-D<r) 

{z:km\zm<fji^ftist)-r^$>^. ^6<D*m<o^wz^-r 
pRmi)mK>m-sti^^«nzi&miimwLVt\zmi3a 

to 0 1 5] ^fflgas 

7 tCilRf . «EE* 0. 20V — OV — -0. 2 

3v — OV — 0. 2 vt^{k$-a-TJra^fc^ir 

«£ns««iEtt,' H't'W^^<^S^T^UfcJ;'5C2 1 — 
22 — 23-*24 tSSfkT-i.. 3!l«At$fc«l^^^nTVi 

T«EnTus. ««2 2-e«. 5s5«i*««^$n, 

oRisnsfc*, mmmi)i^m\zm'p-r^. -tur, * 

2 1 T^-r h >4i;i'««s*««gns««tMs. 
©J; 3 fclni^««£E©:^t§r$-^aftS^ft;a-&* n t 

[0 0 16] siffigae 

^mmnzmmizmMLfcn^m^^m^^x. mmtsn 
-r. «sm(ciD^a«£E(D«if9(c.to. mi^v/t^Rmiz 

*?iJffl-r*Iltd«-e*-5. ^JSfi»Il~4t^b^cS!3«i© 

«ig^K*viT. nmm\z^m^mf^^^itwvmrit 
t(>\zm^ttm&^mv<ft^-is<-ri>i)^y.\tm<-rz.t.\z 
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[0 0 17] »i;i6tC, ttaHfllCS'f^^b 

n^^'i^ hSr«|jfeL;t«. lig^*«BE*V = - 1 5mV 

<Diejfi!cC&fcai(!?)l 3 kQ<Datt€;i^Oj;^t::-r5. 
fc, SB«***<J^cS-r4<t5»C«£E (V=-5 0mV) 

©156. 5kQl:;ttS. fi?{bSnfca>yi7;5^ 

>x**{£tto2«&»c-r -sctj&tT^-s, -tc^, mm 

3jt«ffl<^*<k5ic. ffittSjairLfcrnffi (V=2 5m 

V) ^/VV7.mz1S\7(.^Z.ii\Zii*}. jt<om=¥-ittStltc 
20 n>y5'^'>X©*ffiffiTJb-5iKJl 3 kQOactrttCMT 

dtj&tT^-s. fiP^. m?L^9.&^mm-ri>::t\z^ 
[0 0 18] ;:©3>^i'i7^'>x©Mffli*fiJffl-r 

30 V1tmmt:1m^^Z.lz\ZJ^0. BM<Oa>i^i/if>7.^ 
Wr>ftmm\z$^^^. •€■©«. 5SHS©n>;?'ir^r>x*^ 

x©tt*«i*m"r. co^-sjtefliiitt, ^'-^'©iBift* 

fc, lin>t*mBE©:*:€?;S> /Vl'7.m^k^m^ftf^m\zi: 
40 [0 0 1 9] S®m_!_8 

7 !fi«&0!i 1 ©jg^^e^iti^es^ ur A 

«^&H9lc^-r. HtC, ||jS«^8-T?J4, *Jg«^l©g 

1 s'S:m^^xmm\zmk^n-:>ft. ^nmmx\tnmm 
\zmm^\z^^mmiimf(k^tift. -t-cei^^H i o ft 
*-r. cn6©ig^«««^»«ffi*«v»fc«^ct), 

50 i8i0!lt|^«»c«il»©«O(Bb^3>i^i^5'>X©fi^^ 




[0 0 2 01 *«i««fijffl-rntf. ±m<r>m'^\zm?Lr 

«* « Jl t Sfijffl Lfc#fij>t U - 1 LT«fflT* 

(G) tt, >*;paija«^ (Ti) 

tt. G = n X 2 e' /h (n=l, 2. 3 • • ) 

[0 0 2 11 *58W*fi««a5'mxiLT|iJ 

5 fc, f^«i«BE*^ 1 vetTT«««d<-7'f D T ^'^T© 
0- • hStTOpt^UT^mxAtlT^lT**. H 

fc, ^*sMi~4 (0 3~6) maiw 
>xtt«:«d^6io' «sgi^fl:-r«. c<D3>yi7^^ 

J'XXflj * 3 >3''iJ^ iJ' >x 0«<b*tie C e Iri/h $ 

« A N D-^ o R si&y- h ^ t u -«iE**-r 

[HI] a*©tfX\/8t}^SfflHfc&«tHCj;«?(5«. 
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[1941 %%mzm%^nitwmifi^^m^t\^^=f'-^ 
[H51 «^fl:snfcn>:j'i?^'>x*«^i;-5?iiii*««i 

[H61 «^<b*nfc=i>^^i^^'>X?&«U^*«^3(l« 

0 K :S n-6 SrS^-r BIT a& -5 . 

[BI8] =i>^'i^^'>XOIW»?&ipJffl-r««&*THT 
[H91 Jg^»«(*:«i^i:bTAg, SeSfflt^T, « 
[0101 Jg^»«<t:««EftUTCu, S^ffllriT. « 
[«F^<DK«1 

2 l<D^«#hSi^«lSiS-*fc*©t;xy5(l?^ 

4 lX»3 0&ili;»>^«|^$tl-6^«l 

5 «E, ««£$^it&'r-&«iS 

30 13 ^mwm\^<\-imii^<oWiyM.&m. 

1 4 ^Wj-i^ty 

$nfc3 >5^i' >XS:^i;-5«i»*-5V»ttJj?-f > h :3 

2 1 mmn^^fsmnk^nTi^u^if^iA 

2 2 ^«?)t«iig$n^Mji^ 

2 3 ^«^««E;»t«En««Jg( 

2 4 «ISSL'^%««t«ONI$n«{g« 



«fH2 002-76325 
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